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Characteristics of Piezoelectric Microspeakers
according to the Material Properties
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Abstract

This paper reports the characteristics of piezoelectric microspeakers that are audible in open air with
high quality piezoelectric AIN thin film according to the materials properties. When we use a
tensile-stressed silicon nitride diaphragm as a supporting layer, the Sound Pressure Level (SPL) is
relatively small and constant at low frequency region and shows about 70 dB at 10 kHz. However, in
case of a compressively stressed composite diaphragm, the SPL of the fabricated microspeakers shows
higher output pressure than those of a tensile-stressed diaphragm. It produces more than 66 dB from
100 Hz to 15 kHz and the highest SPL is about 100 dB at 9.3 kHz with 20 Vpeak-to-peak Sinusoidal input
biases and at 10 mm distances from the fabricated microspeakers to the reference microphone. From the
experimental results, it is superior to have a compressively composite diaphragm in order to produce a
high SPL in piezoelectric microspeaker.

Key Words : Piezoelectric microspeaker, Sound pressure level, Composite residual stress, AIN thin film

1. B MEMS 7]1&< o]&3 ¢4 53242 piezoelectric

. i . acoustic devices)el W& A= tFF ZnO =Het

#Z MEMS (MicroElectroMechanical Systems) o Agote] AEHAOH3], Ao PZTE o &
718 o] &3 S Aol 714 38E o & A7UE AYH3 3 AN uuhe o]t
vlo| a2 E9l AS, AYEZ £FF  (silicon

FBAR(Film Bulk Acoustic Resonator)”} #AY #

capacitive) TZ7} ©]F%54 @27l A& 3l A AgsiEo] o]TEA wEyld Heggow 9
o, MEMS 71&0] 4@ rlolAZadAE b 3 gasde 4% AN w% 2456Y ol
A7 @Al gtk tHd¥ MEMS rlo]laz 29 MEMS 2324 &&o] fiat dxst 83 2
Ae F27E g B oiyl], FEHLe g m ok

CMOS 7]1&% °]&¥ 237ARlrg %i (20 wEa B =Rl mEFe ¢A AIN uhet
Vieak-topeak ©13}), 297 T5& A% & g S o] 83 wolZ2AYAS AFsy, FAELHES
(ZnO, PZT, AIN $)ol g E4[3-5]¢] Hl2H WMAA T = AT T2 tholojZ o] HFELH
Z 23A gdo FAd AHY 237A2Mg By o We ¢A vlo|aARANAY SYFF HH
°] $7HE 3 A g Fopgozn 1 Hee FINE F

sl Pae mAsaA e,

1. 3Fcistnm 7| ASEESHo|HX|] FELME
(B8 SFA &2 72 #HX])

2. 33w 7| AHSE=

a. Corresponding Author : isaac_yi@cjnu.ac.kr

U - 2008. 4. 7 2.1 &M ololaz=AnFHe| M=

1X} AlA}F @ 2008. 5. 20 . . -
AALREE @ 2008. 5. 24 a9 18 4AY wolazxge I3 AR

556



(a)

a8 1. Y wlo|a22HAL A} FAHE.
Fig. 1. Fabrication process steps of piezoelectric

microspeakers.
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Fig. 2. Block diagram of microspeaker testing
system.
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Fig. 5. Frequency response characteristics of
fabricated piezoelectric microspeakers:
(a) dependence of electrode structures
and residual stresses, (b) dependence of
composite residual stresses on the
microspeaker with square electrode.
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